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Summary 
Fruit gowth， fruit maturation， postharvest removal of astringency， and fruit keeping after removal 
of astri昭encyfor fru出 of‘Hiratanenashi'persimmon (a popular astringent variety in Japan) and of 
three early ripening varieties obtained from bud mutations of官iratanenashi'were compared over a 
two-year periods. 
The harvesting date judged from peel color development was the earliest in 'Ishibashiwase'， fol. 
lowed by 'Tonewase'， 'Sugitawase'， and ・Hiratanenashi';in that order. Growth stage I， a time of slow 
and moderate fruit growth， was earlier in the earlier ripening varieties. Growth stage I did not always 
coincide with the start of peel color development. The differences in changes in flesh firmness and in 
amounts of sugars and soluble tannins during fruit growth and ripening in the four varieties were small 
The patterns of such differences were about the same in both years. By postharvest treatment with etha. 
nol. the astringency of 'Tonewase' fruits was removed easily， and that of‘Ishibashiwase' was removed 
with some difficulty. Fruit keeping after removal of astringency was shorter in‘Tonewase' than in the 









































































May June July Aug. Sept. Oct 
Fig. 1. Seasonal changes in atmospheric maximum 









































































































? ? ? ?
Fig. 3. Seasonal changes in fruit diameter. peel 
color development (A) ， and daily growth 
rate in fruit dimeter (B) in 'Sug山 wase¥
Vertical bars indicate SD (n = 25) . 
Oct. Sept. Aug July July Aug. Sept. Oct. 
Fig. 2. Seasonal changes in fruit diameter， peel 
color development (A) ， and daily growth 
rate in fruit diameter (B) in 'Tonewase¥ 



























































Fig. 5. Seasonal changes in fruit diameter， peel 
color development (A) ， and daily growth 
rate in fruit dimeter (B) in 'Hiratanenashi'. 
Vertical bars indicate SD (n = 25) . 
Oct Sept. Aug July 
693 
Oct 
Fig. 4. Seasonal changes in fruit diameter， peel 
color development (A) ， and daily growth 
rate in fruit dimeter (B) in‘Ishibashiwase' 
Vertical bars indicate SD (n=25) 
Sept. Aug. July 
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開花期は4品種とも1988年が6月19日前後， 1989年は と，例えば1988年の‘万根早生'では 9月中旬の数日間，

















Table 1. Comparison of flesh firmness among fruits of four persimmon varieties at 
different stages of fruit development 
‘Tonewase' 'Sugitawase' ‘Ishibashiwase'‘Hiratanenashi' 
1988 Aug. 17 2 .38:t0 .02* 2. 53:t0. 02 2.35土0.03 2. 23:t0. 02 
Sept. 21 2.27 :to. 05 2.34土0.07 2. 24:t0. 04 2.31土0.03
Oct. 20 2.16:t0.03 2.3l:t0.03 2.0l:t0.04 2.18:t0.05 
1989 Aug. 21 2.67土0.07 2. 68:t0. 07 2. 68:t0. 04 2.72:t0.05 
Sept. 18 2.49:t0.06 2.57土0.04 2.49土0.04 2.54土0.05
Oct. 17 2.13土0.04 2.42:t0.05 2.20土0.04 2.35:t0.11 
本 kg[mean:tSD(n=6)] 
Table 2. Comparison of soluble tannin content among fruits of four persimmon 
varieties at different stages of fruit development 
‘Tonewase' 'Sugitawase' 'Ishibashiwase'・Hiratanenashi'
1988 luly 20 3.23土0.06* 2.55:t0.08 3.70:t0.01 2.23土0.02
Aug. 17 2.35土0.02 1.6l:t0.04 2.43:t0.13 2. 24:t0. 21 
Sept. 21 1. 56:t0.1O 1.24土0.02 1. 5l:t0. 08 1. 77土0.22
Oct. 20 1.09土0.05 o. 90:t0. 05 O. 94:t0. 05 1.1l:t0.03 
1989 luly 25 2. 38:t0. 09 2. 08:t0. 07 2.91土0.04 2. 68:t0. 06 
Aug. 21 2.05 :t0，06 1.48土0.05 2.17 :t0. 07 2.03:t0.06 
Sept. 18 1.25土0.09 1.39:t0.1O 1.60:t0.14 1.84土0.05
Oct. 17 0.98土0.03 o. 90:t0 .06 1. 06:t0. 06 1.14:t0.06 





問の差はさほど大きくはなかった (Table1 ). と考えられた.そのほかの 3品種には脱渋の所要日数に
果肉の可溶性タンニン含量は果実が未熟な時期から 年次差が認められ，脱渋の難易差はあまり明らかではな
‘石橋早生'が高く， ‘杉田早生'は低かった.この傾向は かった (Fig.7). 
収穫期になっても変わらなかったが， 10月に入ると品種 脱渋処理中の果肉硬度の変化を Fig.8に示した.30% 
聞の差はほとんどなくなった (Table2). 処理では1988年の e杉田早生'でやや軟化しにくい傾向
果実の糖含量は 2年間とも収穫期は ‘石橋早生'がや が認められたが， 1989年はこの傾向は認められず 4品
や高く，そのほかの品種はほぼ同じ程度であった。糖の 種ともほぼ同じようなパターンを示した. 10%処理では
組成は‘石橋早生'が全糖に占める還元糖の割合がわず 両年とも‘万根早生'が軟化しやすく，逆に‘石橋早生'
かに高かった (Fig.6 ). で軟化しにくい傾向か言Eめられた.
4.脱渋しやすさと脱渋後の日持ち 果実の脱渋後の日持ちを調査した結果， 脱渋処理中と
脱渋処理中の果皮色は総じて ‘平核無'よりも早生品 同様に‘万根早生'がやや軟化が早い傾向が認められた.
種で進みやすい傾向があった(データ略). 2年間の実 ‘石橋早生'と ‘平核無'の 2品種は両年の果実の軟化パ
15 r A 
1988 













? ? ? ? ? ?
a b c 
1989 









Fig. 6. Sugar content and compositio日 in fruits of 
four persimmon varieties at different stages 
of fruit development. 
A，‘Tonewase' ; B， 'Sugitawase'; C，‘Ishiba 
shiwase' ; D，‘Hiratanenashi¥ 
a， Aug. 17 ; b， Sept. 21 ; c， Oct. 20; d， Aug 
21 ; e， Sept. 18 ; f. Oct. 17. 
Bars show values for one assay of a sample 
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Fig. 7. Changes in soluble tannin content during 
treatment for removal ofastringency. 
Fruit were put individually into a plastic 
chamber with 5 ml of 0 % (control)， 10%， 
and 30% ethanol solution at 20.C 
a，‘Tonewase' ; b， 'Sugitawase'; c，‘Ishiba. 
shiwase' ; d，'Hiratanenashi¥ 





























01 3 5 7 Days 
Fig. 8. Changes in flesh firmness during treament 
for removal of astringency 
a. b. c. d. and symbols : see Fig. 7 
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Fig. 9. Changes in flesh firmness during storage at 
20"C after removal of astringency 
a. b. c.d : see the legend for Fig. 7 
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